The method of indirect transfer of foreign DNA into plant cells is the most common approach pres ently for obtaining transgenic plants. Agrobacterium mediated transformation is successfully used in genetic engineering for transformation of dicotyle donous plants as well as some monocotyledonous plants [1] and fungi [2] . However, failures are possible even with the usage of a tested technique. It is shown that, in some cases, there is no incorporation of genetic construct into the genome or a transformation is unstable and the insertion of T DNA inactivates itself as a result of multiple passages in cultivated tis sues [3] .
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Another undesirable result of the manipulation set required to produce transgenic plants is the appear ance of somaclonal variants. It is caused by stress with which the transgenic plants meet during the cultiva tion [4] . Somaclonal variants are understood as a dis ruption of cytology, the high mutation rate of quanti tative and qualitative characteristics, changing of the DNA sequence, and the activation or suppression of expression of various genes.
There are several types of stressful influences effecting the plant during the transformation: (1) injury, (2) contact with a disease producing germ, (3) in vitro cultivation, and (4) T DNA insertion into the host genome. These events are accompanied by the activa tion of oxidative enzymes, which is the specific plant primary response [5] . This phenomenon implies not only a protective function but also has a negative effect on the cell, leading to the emergence of different mutations-both point wise and chromosomal rear rangements. For example, a mutation of trn1 Arabi dopsis thaliana was induced by maintenance of a cell culture of transgenic plants [6] .
Increased mutability in combination with perma nent stress impact causes a wide range of somaclonal variants which are the reason for genetically inherited changes in transgenic plants not related to the inser tion of T DNA [7] . Violation of the regulatory systems of the organism is also reflected on its morphology. Visible changes in transgenic plants differ. These are dwarfism [8] , decreased apical dominance and further shoot formation [8] , changes in the morphology of leaf blades and structure of flowers [9] . There is also an increased embryonic lethality [8] .
These phenomena, of course, reduce the efficiency of transformation and make it difficult to analyze the transgenic plants. But standard method [10] . In this paper, we studied the tobacco plants of seven independent lines subjected to Agrobacterium mediated transformation, in compar ison with control lines. For detection of gene insertion, PCR analysis was used. DNA was extracted by the Dellaporta method [11] . The presence of the ICE2 gene was determined by an amplification of products of reverse transcrip tion (RT PCR). RNA was extracted with the help of a set of RNEasy Plant Mini Kit (Quigene). Results of PCR and RT PCR were analyzed by agarose gel elec trophoresis. The primers used are listed in Table 1 .
To determine the stability of the tobacco plant to the Basta herbicide, seedlings were treated with a 250 kg/L solution 1 time per day for three days.
Pollen viability was determined by the acetocar mine method [12] . Indicator of relative male sterility was assessed as the percentage of sterile pollen grains to the total number of pollen grains.
Measurement of quantitative attributes in plants was carried out at the stage of full bloom, when growth of main shoots ceased.
RESULTS

Morphological Characteristic of Tobacco Plants
Most of the transgenic tobacco plants had a smaller growth in comparison with control plants. Moreover, growth decrease was observed in both plants trans formed by the vector without insertion of the ICE2 gene and with this gene. Especially clear was the sign of dwarfism manifested in line 1-3 transformed by the vector with full size copy of the ICE2 gene (Fig. 1) . Plants of this line at the stage of flowering were two times lower than the control ones (Table 2) . Unlike other plants, beside the main shoot, plants had well developed lateral shoots, which alleges a violation of apical dominance. The growth of plants of line 1-47 was decreased almost 1.5 times, and so was the growth decrease of line lines 1/2-25 (deleted variant of the ICE2 gene).
In spite of dwarfism, the number of nodes of shoots was almost the same as of the control plants or it even increased. As a result, the average length of internodes of dwarf plants was significantly lower than that of the control ones. The plants of lines 1-3 and 1/2-25 had the shortest internodes-nearly two times shorter than that of the control plant (Fig. 1) .
The differences between transgenic and nontrans genic plants were discovered also during the inspection of the pollen for sterility ( Table 3 ). The photos show the pollen after the staining with acetocarmine (Fig. 2) . While the control plant pollen is fertile, the trans formed plants demonstrate different rates of increase in a share of sterile pollen grains. The highest level of sterility was found in line 1-3 (52.1% of sterile pol len). Note that this line is characterized also by the greatest morphological changes (dwarfism and bushi ness).
Unlike the transformed lines, the control line, which was cultivated for a long time in a sterile envi ronment in parallel with the experimental lines, revealed no disruption of pollen fertility. Conse quently, it is the transformation process that had an (а) (b) impact on the viability of pollen. The reason for increasing the rate of sterile pollen in the transformed plants in comparison with the nontransgenic control plants may be a disruption in the process of meiotic cell division provoked by the insertion of a structure into the genome and the failure of microsporogenesis [8] .
Determination of T DNA Insertion Presence
To test the resistance of plants to the herbicide, seedlings at the cotyledon stage obtained from the transformed seeds and the control plants were treated with the herbicide phosphinothricin. All of them were not resistant to the herbicide indicating a lack of activ ity of the bar resistance gene.
To determine the presence of the ICE2 gene, the PCR method of reverse transcription products with primers for this gene was used. However, gene expres sion was not detected. Using PCR analysis with prim ers to the bar gene, the lines were also tested for the presence of the insertion of marker gene. As a matrix, in two experiments, a genomic DNA or cDNA obtained by reverse transcription of RNA was used which also yielded a negative result.
Since earlier at the stage of selection of the trans formed plants PCR analysis showed the presence of herbicide resistant gene, it could be concluded that the insertion had been lost.
DISCUSSION
We have identified differences between tobacco plants that had been exposed to Agrobacterium medi ated transformation and the control plants by a range of indicators affecting both morphological and the reproductive sphere of plants and, possibly, processes of growth and development. When added to the artifi cial environment, hormones could influence the pro cesses of growth and differentiation of tissues, but in this experiment the hormones were not used, which eliminates this assumption.
Another possible reason for the observed pheno typic changes could be the influence of the bar marker gene resistant to phosphinothricin. The place of incor poration of the transgene had been chosen acciden tally, so it can be a break or disruption of gene expres sion, transcriptional or translational fusion with a marker gene, or chromatin remodeling (position effect). The demonstration of pleiotropic effects of the marker gene, which do not depend on the place of insertion, is also possible. These effects complicate the analysis of the transgenic plants and may lead to false conclusions. Some genes of selective markers, such as the neomycin phosphotransferase gene II (nptII), do not effect a transcriptome of transgenic plants, while others, such as the bar gene, have pleiotropic effects [13] . In a recent study of the influence of the bar gene on a transcriptome of transgenic plants by microarray method, changes in gene expression of the Arabidopsis thaliana transgenic plants were revealed, and, besides, expression of various genes have been altered in plants of different lines [14] . However, our analysis indicated the absence of the bar gene insertion, which makes us look for another explanation for the observed phe nomena. The literature contains data on changes in growth [8] and male fertility [15] of plants that have passed the transformation, which included the step of cell culti vation in vitro. There is an opinion that it is support of a culture not integration of the transgene that leads to variability. However, possible mutations provoked by a failure of repair mechanisms during the introduction of a complex structure of the vector into the genome also cannot be excluded. Obviously, the genome of the plant is changing. For example, it is shown that the nature of DNA methylation is highly polymorphic among the regenerants and their progeny [16] . This theory is also supported by experiments of obtaining plants without the use of cell dedifferentiation from callus, e.g., by infection of flowers. In this case, changes in the genome were not observed [17] . How ever, in this paper, all transgenic plants were main tained in vitro for a long time, while the control plants, which were not transformed and were maintained in culture as long as the transformed, did not show changes in morphology and pollen sterility.
Thus, in our case, a process of transformation should be considered as the most probable cause of somaclonal variants. Apparently, the genome of the plant, which has undergone the "attack" of Agrobac terium mediated vectors and then has been main tained in tissue culture for a long time, has changed and that led to the emergence of plants with various morphological changes and reduced pollen fertility. We did not detect the presence of the transgene in the genome of transformed tobacco lines, although the presence of inserts was confirmed by PCR analysis in the same lines that were grown in culture for 6-8 pas sages. We can assume that insertion of genetic struc ture has been lost in all the lines during cultivation in a sterile environment. This was due to either obtaining of initially chimeric transformants or a sequence of mutation changes, caused by insertions of the genetic structure into the genome, which resulted in the elim ination of insertion [5] . 
